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Abstract Objective: To determine the differences in functional and cognitive rehabilitation
gains made in community-based rehabilitation following a stroke based on stroke diagnosis
(left or right hemisphere, hemorrhagic, or ischemic).
Design: A 12-month follow-up observational retrospective cohort study.
Setting: Staged community-based brain injury rehabilitation.
Participants: Clients (NZ61) with hemorrhagic left brain stroke (nZ10), hemorrhagic right
brain stroke (nZ8), ischemic left brain stroke (nZ27), or ischemic right brain stroke (nZ16)
participating in rehabilitation for at least 12 months.
Intervention: Not applicable.
Main Outcome Measures: The Mayo-Portland Adaptability Inventory-4 (MPAI-4) was completed
at admission and 12 months post admission to staged community-based brain injury rehabilita-
tion by consensus of a multidisciplinary team.
Results: After 12 months in staged community-based brain injury rehabilitation, the study pop-
ulation made significant gains in Total (P<.001) and across Ability (P<.001) and Participation
(P<.001) subscales of the MPAI-4. All diagnostic groups made significant gains in Participation
T-scores, and no groups made significant gains in Adjustment. The ischemic left and right hemi-
sphere stroke groups also made significant gains in Ability and Total T-scores from admission to
12 months. Clients with ischemic left hemisphere stroke had more severe limitations in motor
speech (P<.05) than clients with right hemisphere stroke at admission and/or review and were
also more impaired in verbal communication (P<.01) than the hemorrhagic right hemisphere
group at admission.
Conclusions: There are some differences in outcomes on presentation to rehabilitation based
on type of stroke; there are also differences in rehabilitation gains. Improvement in physical
rain injury; ANOVA, analysis of variance; MPAI-4, Mayo-Portland Adaptability Inventory-4 (MPAI-4).
as part of routine data collection and quality assurance activity.
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ability does not always translate to improvement in social participation and independence;
those with right brain stroke need further assistance to translate physical gains into participa-
tory outcomes.
ª 2020 The Authors. Published by Elsevier Inc. on behalf of the American Congress of Rehabil-
itation Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Stroke is a leading cause of disability worldwide.1 In 2016,
there were an estimated 13.7 million new stroke cases, 5.5
million deaths, and 116.4 million disability-adjusted life
years because of stroke.2 Some survivors of stroke experi-
ence ongoing impairment, with 2015 Australian hospital
data indicating that 40% of people who experienced a
stroke had a resulting disability.3 This group may require
continued specialist intervention to support recovery and
reintegration to the community, with increasing evidence
for providing community-based and specialist rehabilitation
services following stroke,4e6 and cumulative evidence has
demonstrated the benefits of a variety of interventions.7

Staged community-based brain injury rehabilitation is a
novel model of care providing postacute therapy and care
services to support recovery from illness or management of
chronic illness or disability,8e10 responding to the in-
dividual’s needs as these change over time. Individuals
receive rehabilitation in a community-based residential
facility within dedicated units based on the degree of care
need. Clients graduate through several stages of care with
decreasing levels of support as their independence and
functional abilities improve. Previous studies have demon-
strated the overall effectiveness of the model.8

However, rehabilitation following discharge to the
community is not consistently recommended.4,11,12 Lynch
et al found that 37% of 292 hospital in-patients with stroke
were not assessed for rehabilitation, and 10% of patients
who were responsive, not refusing treatment, and had not
fully recovered were not offered rehabilitation.4,12 This is
despite many clinical guidelines stating that all patients
should have their rehabilitation needs assessed, and those
with ongoing needs should have access to continued reha-
bilitation (eg, Australian Clinical Guidelines for Stroke
Management, UK National Clinical Guidelines for
Stroke).13,14 Inconsistent referral to rehabilitation
following an acute episode of stroke is exacerbated by
limited availability of extended community-based
rehabilitation.4

Survivors of stroke are a heterogeneous group, and the
differences in outcome between type and side of stroke are
well established. Research has found that people with left
hemispheric ischemic strokes have poorer functional out-
comes than those with right hemispheric ischemic
strokes.15 Nayar et al16 proposed that the brain hemisphere
in which stroke occurs manifests different outcomes for
individuals. An early study by Bernspng and Fisher17

concluded that people with right and left hemispheric
stroke differed in motor skills; however, they had similar
activities of daily living skills. Further, people with ischemic
stroke have higher cognitive, strength, and motor activity
levels than people who experience hemorrhagic stroke.18 In
the initial months following stroke, hemorrhagic stroke is
also likely to be more severe and have a higher risk of death
than ischemic stroke.19 However, a majority of these find-
ings derive from samples of survivors of stroke receiving
acute care or inpatient rehabilitation, whereas outcomes
for people receiving community-based rehabilitation are
not well documented.

The current study aims to provide preliminary observa-
tional data about the gains that might be expected to occur
in a small representative sample of admissions to a staged
community-based brain injury rehabilitation service. Spe-
cifically, this study aimed to investigate staged community-
based brain injury rehabilitation outcomes based on stroke
diagnosis (left or right hemisphere, hemorrhagic or
ischemic) and to determine areas in which rehabilitation
gains were made. The study had 2 objectives: (1) measure
improvements in ability, adjustment to injury, and partic-
ipation after 12 months in community-based rehabilitation
following a left or right/ ischemic or hemorrhagic stroke
and (2) compare improvements made between diagnostic
groups. We hypothesized that all groups would improve as a
result of staged community-based brain injury rehabilita-
tion and that differences in outcomes would exist between
the 4 diagnostic groups.

Method

Study design

We performed an observational retrospective cohort study
of clients entering staged community-based brain injury
rehabilitation between June 2010 and July 2017 following
an ischemic or hemorrhagic stroke in the left or right
hemisphere of the brain.

Setting

The setting was a purpose-built, community-based resi-
dential rehabilitation facility providing staged community-
based brain injury rehabilitation for people aged 18-65
years with an acquired brain injury (ABI) of any cause,
supported by an interdisciplinary team. The facility has 43
residential beds across 8 small group houses (accommoda-
ting 4-5 clients each), 8 independent living units, and 10
places for clients living in their own home. All stages of
brain injury rehabilitation are supported, from profound
physical disability (including clients still in a minimally
conscious state) to higher level cognitive rehabilitation.
Clients diagnosed as having stroke comprise 50% of all
rehabilitation clients.
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The facility provides progressively different levels of
support to meet differences in physical, sensory, and care
needs. Clients are allocated a house based on rehabilitation
need, where stage 1 represents full assistance 24 hours per
day, and stage 10 represents full independence. As a cli-
ent’s physical and cognitive abilities improve, they move
through the houses with the rehabilitation program adapt-
ing to their changed needs.8

Participants

All clients of the staged community-based brain injury
rehabilitation facility between June 2010 and July 2017
with full data available, who had a primary diagnosis of
hemorrhagic left brain, hemorrhagic right brain, ischemic
left brain, and ischemic right brain stroke.

Data collection

Demographic data (age, sex, and time since injury) were
collected on admission to the facility. Mayo-Portland
Adaptability Inventory-4 (MPAI-4) data are routinely
collected at admission and 12 months by consensus from
the treating interdisciplinary clinical team with the purpose
of improving service provision. All data were deidentified
for this study. These routinely collected data are classed as
service evaluation, which does not require ethical approval
for research in Australia.

Mayo-Portland Adaptability Inventory-4
The MPAI-4 is a 29-item measure designed to assess reha-
bilitation progress following ABI. The MPAI-4 comprises 3
subscales to assess a range of physical, cognitive,
emotional, behavioral, and social problems people may
encounter following ABI: Ability, Adjustment, and Partici-
pation.20 The Ability subscale includes 12 items to assess
sensory, motor, and cognitive abilities. The Adjustment
subscale comprises 12 items to assess mood and interper-
sonal interactions. The Participation subscale provides a
measure of societal participation and includes 8 items
mapping initiation, managing money, and social contacts.
Each item is rated on a scale ranging from 0 (no limitation)
to 4 (severe limitation).

MPAI-4 scores are combined overall and by subscale and
converted to a T-score with reference data from a large US
sample published by the MPAI-4 developers. The sample
gives a normal distribution mean score of 50�10.20

Data analysis

Data analysis was conducted using Stata software.a Sum-
mary statistics were run on demographic data. Participants
were stratified into 1 of 4 diagnostic groups based on pri-
mary diagnosis: hemorrhagic left brain, hemorrhagic right
brain, ischemic left brain, and ischemic right brain.

To analyze MPAI-4 data, nonparametric analyses were
conducted to account for the small sample. Wilcoxon
signed rank and Kruskal-Wallis 1-way analysis of variance
(ANOVA) models were used to analyze within- and between-
groups data, respectively. Post hoc comparisons using
Mann-Whitney with a Bonferroni adjustment accounting for
the number of multiple comparisons (kZ6) were conducted
to examine between-group differences. Therefore, the
median and interquartile range are reported for item,
subscale, and total scores.

Results

Sixty-one people (39 male, 22 female) were included in the
study. Demographic data are summarized in table 1. Par-
ticipants were aged 22-64 years (median, 53y) on admis-
sion. There was a significant difference in the median age
between the 4 groups; the ischemic right brain group were
10 years older on average. Individuals were admitted to the
service at differing times since injury (range, 106d-35y;
median, 473d) and were admitted from acute care, post-
acute care, or their own home. Although the hemorrhagic
right brain group presented with the greatest disability,
there was no significant difference in severity of disability
between groups on admission, measured using the UK
Functional Independence Measure.21,22

The whole population showed significant improvement
in Total, Ability, and Participation T-scores but not
Adjustment from admission to 12-month follow-up
(table 2). The largest overall improvements were
observed for components of the Participation subscale,
including transportation, self-care, residence, and man-
aging money (fig 1). An average decline in appropriate so-
cial interaction occurred after 12 months of rehabilitation.

For each diagnostic group, changes from admission to 12
months are summarized and presented with results of
within-group comparisons in table 2. All groups made sig-
nificant gains in Participation T-scores over 12 months, and
no group made significant gains in Adjustment. The
ischemic left brain and ischemic right brain groups also
made significant gains in Ability and Total T-scores from
admission to 12 months.

Hemorrhagic left brain stroke

People with hemorrhagic left brain stroke presented to
staged community-based brain injury rehabilitation with
the least impairment in Participation and showed the least
impairment in Total, Adjustment, and Participation at
follow-up. However, statistically significant gains were
made only for Participation T-scores. Figure 2 displays the
item-level changes from admission to 12-month follow-up
for each group. Although there was clear improvement in
Participation items, there was some decline in Ability and
Adjustment items, specifically social interaction, irritabil-
ity, verbal communication, and vision. People with hem-
orrhagic left brain stroke were independent in self-care
after 12 months of rehabilitation.

Hemorrhagic right brain stroke

On admission, the hemorrhagic right brain stroke group had
the most severe impairment of all diagnostic groups (ie,
highest median Total, Ability, and Participation T-scores).
After 12 months, people with hemorrhagic right brain
stroke made significant gains in only Participation T-scores.
Compared with other groups, this group continued to show



Table 1 Demographic and injury characteristics of the total population and each type of stroke cohort

Characteristics Total Sample (nZ61) HLB (nZ10) HRB (nZ8) ILB (nZ27) IRB (nZ16)

Age (y), mean (range)* 50.7 (22-64) 47.8 (36-58) 47.0 (35-62) 49.1 (22-63) 57.1 (45-64)
Male:female (%) 63.9:36.1 90.0:10.0 37.5:62.5 66.7:33.3 56.3:43.7
Time since injury (d), median 473 360 691 490 454
Severity of disability

(UK Functional Independence Measure),
median (IQR)

84.0 (60-99)
(nZ43)

83.0 (77.5-101.5)
(nZ8)

56.0 (29-86)
(nZ6)

86.5 (67-101)
(nZ16)

85.0 (48-93)
(nZ13)

Abbreviations: HLB, hemorrhagic left brain; HRB, hemorrhagic right brain; ILB, ischemic left brain; IQR, interquartile range; IRB,
ischemic right brain.
* Kruskal-Wallis: significant difference.
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the greatest levels of impairment across Total, Ability, and
Participation scores after 12 months. People with hemor-
rhagic right brain stroke made gains in all Participation
items but declined in Adjustment items (irritability, sensi-
tivity, social interaction and self-awareness) (see fig 2).

Ischemic left brain stroke

The ischemic left brain group presented with the least
impairment in Total, Ability, and Adjustment compared
with other diagnostic groups, with scores similar to those
with hemorrhagic left brain stroke; however, they did not
improve to the same level as the hemorrhagic left brain
stroke cohort after 12 months. Participants with ischemic
Table 2 MPAI-4 T-scores at admission and 12 months post admis

MPAI-4 T-score Median (IQR)

Admission 12-mo Review

Ability
HLB nZ10 51.0 (50-53) 48.0 (45-52)
HRB nZ8 54.0 (46-58) 52.0 (40.5-58.
ILB nZ27 51.0 (47-57) 49.0 (42-55)
IRB nZ16 53.0 (48.5-57.5) 47.0 (45.5-54)
Total nZ61 51 (47-51) 49 (45-55)
Adjustment
HLB nZ10 50.0 (48-52) 46.0 (41-56)
HRB nZ8 52.0 (47.5-55.5) 51.0 (44-53.5)
ILB nZ27 48.0 (45-51) 49.0 (44-53)
IRB nZ16 54.0 (49-55.5) 52.0 (45.5-56.
Total nZ61 50 (46-55) 50 (44-54)
Participation
HLB nZ10 49.0 (46-59) 44.0 (41-62)
HRB nZ8 58.0 (45-68) 50.5 (40.5-58)
ILB nZ27 50.0 (44-59) 46.0 (42-57)
IRB nZ16 57.0 (53-60.5) 48.5 (44-55)
Total nZ61 53 (46-59) 46 (42-57)
Total
HLB nZ10 49.5 (47-57) 44.5 (41-56)
HRB nZ8 55.0 (45.5-59) 52.0 (40-59)
ILB nZ27 48.0 (44-54) 46.0 (42-55)
IRB nZ16 54.0 (49-57.5) 49.0 (45-54)
Total nZ61 52 (46-57) 47 (42-55)

Abbreviations: HLB, hemorrhagic left brain; HRB, hemorrhagic righ
ischemic right brain.
* P<.05.
left brain stroke made significant gains in Total, Ability, and
Participation T-scores over 12 months. Figure 2 shows that
the largest amount of change for this cohort occurred in
Participation items: transportation, residence, and self-
care. The ischemic left brain cohort had no impairment in
social interaction after 12 months of staged community-
based brain injury rehabilitation.

Ischemic right brain stroke

Participants with ischemic right brain stroke were admitted
with similar impairments to the hemorrhagic right brain
stroke group. Specifically, this group presented with the
second highest median Total, Ability, and Participation T-
sion for the total sample and grouped by type of stroke cohort

z P Value

Change

0.5 (�1 to 6) 1.075 .282
5) 1.0 (�4 to 5.5) 0.493 .622

3.0 (0-6) 3.211 <.005*

4.5 (2-6.5) 2.747 <.01*

3.0 (0-6) 4.160 <.001*

2.5 (�5 to 8) 1.226 .220
1.5 (�2 to 3.5) 0.703 .482
0.0 (�4 to 5) 0.579 .563

5) 0.0 (�4.5 to 7) 0.570 .568
1.0 (�4 to 5) 1.426 .154

4.0 (3-8) 2.044 <.05*

3.0 (0.5-9) 1.968 <.05*

4.0 (0-9) 2.946 <.005*

4.5 (0-14.5) 2.488 <.05*

4.0 (0-9) 4.822 <.001*

3.5 (1-6) 1.636 .102
2.5 (�2 to 6) 0.853 .394
2.0 (0-5) 2.760 <.01*

3.0 (�1.5 to 9) 2.099 <.05*

3.0 (0-6) 3.814 <.001*

t brain; ILB, ischemic left brain; IQR, interquartile range; IRB,



Fig 1 MPAI-4 radar chart showing median change in 29 items
from admission to 12 months post admission for the total
cohort (nZ61). Items are arranged as spokes in the wheel.
MPAI-4 scores are inverted, and levels are arranged from se-
vere problem/limitation at the center (4) to no problem/limi-
tation on the outer perimeter (0). The red line represents
scores on admission to staged community-based brain injury
rehabilitation, and the blue line represents scores following 12
months of staged community-based brain injury rehabilitation.
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scores and the highest median Adjustment score. This
group made significant gains in Total, Ability, and Partici-
pation T-scores over 12 months. Improvement in items
across Ability and Participation for this group can be
observed in fig 2, largely in self-care, mobility, use of
hands, memory, fund of information, and visuospatial
abilities. Improvement in Participation for this group was
item specific: self-care and initiation. There was a decline
in Adjustment items: sensitivity and depression. The
ischemic right brain group appear more depressed and
sensitive to their symptoms on admission and 12 months
post compared with other groups.

Between-group analysis

ANOVA models did not show a significant difference be-
tween diagnostic groups for subscale T-scores at admission
and 12 months. For individual items, there was a significant
difference between the groups in motor speech at admis-
sion (P<.001) and at follow-up (P<.001) as well as in verbal
communication skills at admission (P<.05). Pairwise com-
parisons demonstrated that the ischemic left brain group
had more severe limitations than the hemorrhagic right
brain group in motor speech at admission (PZ.044) and
review (PZ.013) as well as more severe limitation in verbal
communication (PZ.009) at admission (table 3). The
ischemic left brain group also had more severe limitation in
motor speech compared with the ischemic right brain group
at review (PZ.005) but not admission.

Discussion

On average, the study population made significant im-
provements after participating in staged community-based
brain injury rehabilitation for 12 months. There were dif-
ferences in cognition and function at admission and 12
months later based on the diagnostic group. Importantly,
this study illustrates that clients are being discharged from
acute care after making gains in recovery of primary skills,
such as use of hands and visuospatial skills, regardless of
stroke type, and recovery continues in staged community-
based brain injury rehabilitation. However, findings indi-
cate that people with ischemic left brain stroke have
ongoing deficits in communication, and people with
ischemic right brain stroke continue to have deficits in
participation despite improvement in mobility and primary
skills.

People with left hemispheric stroke had poorer func-
tional outcomes than those with right hemispheric
stroke, which is consistent with the findings of Hedna
et al.15 People with left hemispheric stroke had poorer
motor speech ability than people with right hemispheric
stroke at admission and 12 months. This supports the
well documented finding that stroke lesions to the left
hemisphere often cause speech difficulties.17,23 Inter-
estingly, verbal communication only differed significantly
at admission, which is suggestive that those with left
hemisphere stroke improved to a greater extent during
12 months of rehabilitation. Despite these poorer func-
tional outcomes, people with hemorrhagic left brain
stroke were independent in self-care 12 months after
admission to staged community-based brain injury reha-
bilitation, indicating the ability to use their skills for
independent living. Social contact was low for this
cohort, likely because of ongoing communication diffi-
culties and not indicative of tendencies to socially
withdraw. Meanwhile, greater functional outcomes for
people with right hemispheric stroke did not translate
into better participatory outcomes.

People with ischemic right brain and hemorrhagic
right brain stroke made improvements in physical abil-
ity; however, the results of this study show that these
gains are not translated into participation. Improve-
ments in participation for those with ischemic right
brain stroke were item specific in the area of self-care,
with Initiation also improving, likely because of the
increase in self-care. Research also suggests impeded
awareness in those with right hemispheric stoke may be
the cause of lower participation outcomes.24 With little
awareness of their limitations, people with ischemic
right brain stroke cannot translate their ability into
participation.

Greater functional outcomes for people with hemor-
rhagic right brain stroke contribute to a slow but consistent
improvement in participation across a number of parame-
ters, including self-care transportation and social contact.
Overall, this cohort was more general in participatory
outcomes and therefore continue to improve once in the
community. While people with hemorrhagic right brain
stroke made the most significant gains in Participation,
their overall participation impairment remained the most
severe at 12 months post admission. This may be because of
the increased irritability and sensitivity to their
symptoms.25

The Australian Clinical Guidelines for Stroke Manage-
ment (2017) state that rehabilitation following stroke
should aim to maximize the participation of a person with
stroke in the community.13 Acute care settings often rely on



Fig 2 MPAI-4 radar charts showing median change in 29 items from admission to 12 months post admission for each type of stroke
cohort. These show at a glance rehabilitation outcomes for each cohort across 12 months of staged community-based brain injury
rehabilitation.
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physical outcome measures to inform discharge and ac-
commodation options.26,27 However, this study suggests
that clinicians cannot rely on these measures to accurately
predict participation and community independence of
people with stroke upon discharge from acute care. It ap-
pears that those with ischemic right brain stroke struggle to
translate their improvement in primary skills into inde-
pendent living. Without a structured routine and prompt-
ing, people with ischemic right brain stroke are at risk of
injury, harm, or homelessness.27,28 Research on stroke
outcome by type of stroke is heavily focused on acute care
and rehabilitation; more research on how participatory
outcomes can be improved is required, regardless of phys-
ical capacity.

Furthermore, this study provides evidence of the
importance for community rehabilitation staff to include
potential participatory outcomes when goal setting or
extending an individual’s length of stay in staged
community-based brain injury rehabilitation. There is a
risk that gains in physical ability to perform tasks will be
perceived as a reason to continue rehabilitation service
provision when an individual may be beyond their ability
to translate this into participatory gains. This is an
essential consideration in discharge to the home
environment.

Continued funding to support recovery is critical.
There is a risk that people recovering from stroke who
have good physical ability will not receive the funding
required to support recovery from the cognitive effects
of their brain injury. Improvements in participation are
crucial to achieving independent living following stroke,
and funding is required to support this skill development.
This risk is demonstrated by the findings of Lynch
et al,4,12 which indicate that many Australians in acute
care following stroke are not recommended for
rehabilitation.

In this study, providing a focus on increasing indepen-
dence in the community while undergoing community
rehabilitation increased participation for all groups. This
study provides an additional perspective on outcomes
following stroke that can be applied in a community
setting.



Table 3 Summary of multiple comparisons for items with
a significant omnibus Kruskal-Wallis ANOVA

Items Admission 12-mo Review

z P Value z P Value

Motor speech
IRB vs ILB �2.59 .058 �3.33 .005*

IRB vs HRB �1.25 1.272 �1.03 1.000
IRB vs HLB �1.58 .684 �1.65 .588
ILB vs HRB �2.68 .044* �3.07 .013*

ILB vs HLB �79.00 2.592 �1.85 .390
HRB vs HLB �2.01 .264 �2.24 .150

Verbal communication
IRB vs ILB �3.18 .009* �2.50 .075
IRB vs HRB �1.13 1.548 �0.61 1.000
IRB vs HLB �1.51 .792 �1.57 .696
ILB vs HRB �1.25 1.267 �1.44 .891
ILB vs HLB �2.13 .198 �0.93 1.000
HRB vs HLB �0.28 4.686 �0.84 1.000

NOTE. P value is Bonferroni adjusted, where nonadjusted P
value is multiplied by the number of multiple comparisons per
Kruskal-Wallis ANOVA (kZ6).
P values >1 after Bonferroni adjustment are reported as
PZ1.000.
Abbreviations: HLB, hemorrhagic left brain; HRB, hemorrhagic
right brain; ILB, ischemic left brain; IRB, ischemic right brain.
* Comparison significant at 0.05 level.
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Study limitations

This study is limited by low statistical power. For example,
a minimum sample of 116 would be required to have 80%
power to detect the largest nonsignificant subscale effect
as significant, based on a 2-sample test with the smallest
stroke cohorts (hemorrhagic left brain and hemorrhagic
right brain groups), although this ranged to approximately
350 participants. Therefore, nonsignificant results may
have clinical relevance within community rehabilitation
settings. To confirm data trends, future research should use
a larger study sample. This study did not include other
stroke diagnoses: subarachnoid hemorrhage or bilateral.
There was considerable variability and heterogeneity in
stroke recovery in this small sample. Further, many factors
can influence a person’s recovery from stroke, including
comorbidities, demographic qualities, and preexisting dis-
abilities.26,29 Therefore, future studies should consider
using multivariate analysis to control for possible con-
founding variables (eg, age, time since stroke, comorbid-
ities). Outcomes from the current study are best
generalized to patients with stroke aged between 18-65
years in community-based rehabilitation.
Conclusions

Considering a person’s type of stroke in community reha-
bilitation can provide insight into which areas of rehabili-
tation require the most attention. Focusing purely on
physical outcomes does not translate to people using those
skills to assist independent living. It is important that
rehabilitation programs and funding bodies consider peo-
ple’s likelihood of participating following stroke rather than
their physical capacity to do so.
Supplier

a. Stata 21; StataCorp.

Corresponding author

Angelita Martini, PhD, Level 3, 355 Scarborough Beach Rd,
Osborne Park, WA 6017, Australia. E-mail address: Angelita.
Martini@brightwatergroup.com.
Acknowledgments

We thank the many members of clinical staff who collected
and recorded the information in the course of their clinical
practice.
References

1. World Health Organization. Global health estimates 2012.
Available at: http://www.who.int/healthinfo/global_burden_
disease/en/. Accessed July 18, 2018.

2. Johnson C, Minh N, Roth G, et al. Global, regional, and national
burden of stroke, 1990-2016: a systematic analysis for the
Global Burden of Disease Study 2016. Lancet Neurol 2019;18:
459-80.

3. Australian Institute of Health and Welfare. Australia’s health
2018. Canberra: AIHW; 2018.

4. Lynch EA, Mackintosh S, Luker JA, Hillier SL. Access to reha-
bilitation for patients with stroke in Australia. Med J Aust 2019;
210:21-6.

5. Fisher RJ, Walker MF, Golton I, Jenkinson D. The imple-
mentation of evidence-based rehabilitation services for stroke
survivors living in the community: the results of a Delphi
consensus process. Clin Rehabil 2013;27:741-9.

6. Stroke Unit Trialists. Organised inpatient (stroke unit) care for
stroke. Cochrane Database Syst Rev 2013;9:CD000197.

7. Teasell R, Mehta S, Pereira S, et al. Time to rethink long-term
rehabilitation management of stroke patients. Top Stroke
Rehabil 2012;19:457-62.

8. Jackson D, Seaman K, Sharp K, Singer R, Wagland J, Turner-
Stokes L. Staged residential post-acute rehabilitation for adults
following acquired brain injury: a comparison of functional
gains rated on the UK Functional Assessment Measure (UK
FIMþFAM) and the Mayo-Portland Adaptability Inventory (MPAI-
4). Brain Inj 2017;31:1405-13.

9. Cicerone KD, Mott T, Azulay J, et al. A randomized controlled
trial of holistic neuropsychologic rehabilitation after traumatic
brain injury. Arch Phys Med Rehabil 2008;89:2239-49.

10. Piccenna L, Knox L, Douglas J. Slow stream rehabilitation: an
overview. Melbourne, Australia: La Trobe University; 2016.

11. Adeoye OV, Nyström KR, Yavagal DG, et al. Recommendations
for the establishment of stroke systems of care: a 2019 update.
Stroke 2019;7:e187-201.

12. Lynch EA, Luker JA, Cadilhac DA, Hillier SL. Rehabilitation
assessments for patients with stroke in Australian hospitals do
not always reflect the patients’ rehabilitation requirements.
Arch Phys Med Rehabil 2015;96:782-9.

mailto:Angelita.Martini@brightwatergroup.com
mailto:Angelita.Martini@brightwatergroup.com
http://www.who.int/healthinfo/global_burden_disease/en/
http://www.who.int/healthinfo/global_burden_disease/en/
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref2
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref2
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref2
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref2
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref3
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref3
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref4
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref4
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref4
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref5
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref5
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref5
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref5
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref6
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref6
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref7
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref7
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref7
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref8
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref8
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref8
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref8
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref8
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref8
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref8
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref9
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref9
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref9
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref10
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref10
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref11
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref11
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref11
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref12
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref12
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref12
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref12


8 E. Williams et al.
13. Australian Stroke Foundation. (Australian) clinical guidelines
for stroke management 2017-2018. Available at: https://www.
magicapp.org/app#/guideline/2146. Accessed April 13, 2018.

14. Intercollegiate Stroke Working Party. National clinical guide-
lines for stroke. 4th ed. London: Royal College of Physicians;
2012.

15. Hedna VS, Bodhit AN, Ansari S, et al. Hemispheric differences
in ischemic stroke: is left-hemisphere stroke more common? J
Clin Neurol 2013;9:97-102.

16. Nayar M, Vanderstay R, Siegert RJ, Turner-Stokes L. The UK
Functional Assessment Measure (UK FIMþFAM): psychometric
evaluation in patients undergoing specialist rehabilitation
following a stroke from the national UK clinical dataset. PLoS
One 2016;11:e0147288.

17. Bernspng B, Fisher AG. Differences between persons with right
or left cerebral vascular accident on the assessment of motor
and process skills. Arch Phys Med Rehabil 1995;76:1144-51.

18. Perrier MJ, Korner-Bitensky N, Mayo NE. Patient factors associ-
ated with return to driving poststroke: findings from a multi-
center cohort study. Arch Phys Med Rehabil 2010;91:868-73.

19. Andersen KK, Olsen ST, Dehlendorff PC, Kammersgaard PL.
Hemorrhagic and ischemic strokes compared: stroke severity,
mortality, and risk factors. Stroke 2009;40:2068-72.

20. Malec JF, Lezak MD. Manual for the Mayo-Portland Adaptability
Inventory (MPAI-4) for adults, children and adolescents 2003.
Available at: http://www.tbims.org/combi/mpai/manual.pdf.
Accessed March 10, 2018.
21. Turner-Stokes L, Nyein K, Turner-Stokes T, Gatehouse C. The
UK FIMþFAM: development and evaluation. Clin Rehabil 1999;
13:277-87.

22. Turner-Stokes L, Siegert RJ. A comprehensive psychometric
evaluation of the UK FIM þ FAM. Disabil Rehabil 2013;35:
1885-95.

23. Schulz G. Speech production impairments following left and
right hemisphere stroke. Neurorehabilitation 1997;9:89-102.

24. Kottorp A, Ekstam L, Petersson Lie I. Differences in awareness
between persons with left and right hemispheric stroke. Scand
J Occup Ther 2013;20:37-44.

25. Scott C, Phillips L, Johnston M, Whyte M, Macleod M. Emotion
processing and social participation following stroke: study
protocol. BMC Neurol 2012;12:56.

26. Dutta D, Thornton D, Bowen E. Using population-based
routinely collected data from the Sentinel Stroke National
Audit Programme to investigate factors associated with
discharge to care home after rehabilitation. Clin Rehabil 2018;
32:1108-18.

27. Langhorne P, Bernhardt J, Kwakkel G. Stroke Rehabil Lancet
2011;377:1693-702.

28. Backer TE, Howard EA. Cognitive impairments and the pre-
vention of homelessness: research and practice review. J Prim
Prev 2007;28:375-88.

29. Kilkenny FM, Longworth AM, Pollack AM, Levi AC, Cadilhac AD.
Factors associated with 28-day hospital readmission after
stroke in Australia. Stroke 2013;44:2260-8.

https://www.magicapp.org/app#/guideline/2146
https://www.magicapp.org/app#/guideline/2146
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref14
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref14
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref14
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref15
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref15
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref15
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref16
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref16
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref16
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref16
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref16
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref16
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref17
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref17
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref17
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref18
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref18
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref18
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref19
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref19
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref19
http://www.tbims.org/combi/mpai/manual.pdf
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref21
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref21
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref21
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref21
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref22
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref22
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref22
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref22
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref23
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref23
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref24
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref24
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref24
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref25
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref25
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref25
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref26
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref26
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref26
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref26
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref26
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref27
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref27
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref28
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref28
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref28
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref29
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref29
http://refhub.elsevier.com/S2590-1095(20)30012-4/sref29

	Community Rehabilitation Outcomes for Different Stroke Diagnoses: An Observational Cohort Study
	Method
	Study design
	Setting
	Participants
	Data collection
	Mayo-Portland Adaptability Inventory-4

	Data analysis

	Results
	Hemorrhagic left brain stroke
	Hemorrhagic right brain stroke
	Ischemic left brain stroke
	Ischemic right brain stroke
	Between-group analysis

	Discussion
	Study limitations

	Conclusions
	Supplier
	Corresponding author
	Acknowledgments
	References


